A kinetic method is described for the determination of --glutamyl transpeptidase activity in serum. Optimal conditions for the reaction were ascertained, normal values in milliunits per milliliter at 25#{176} established, and the reliability of the method examined. -Glutamyl-p-nitroanilide in ammediol-HCI buffer at pH 8.2 is employed as substrate. The method requires only 0.1 ml. of serum and, using an automatic cuvet positioner and recorder as well as an automatic diluter, more than 60 determinations can be carried out in 1 hr. On the basis of a large number of determinations, the method was shown to be technically excellent and clinically valuable.
A RISE IN SERUM y-GLUTAMYL TRANSPEPTIDASE (7-GT) ACTIVITY In anicteric patients determination of y-GT activity, particularly as a screening test, has proved to be very valuable (1) (2) (3) (4) .
In hepatobiliary diseases the serum activity of alkaline phosphatase, leucine aininopeptidase, and y-GT are equally subject to change, with the last being by far the most sensitive (5) (6) (7) (8) .
Glutathione was used originally as substrate for the determination of .y-GT activity (9-1.2) .This was later replaced by y-glutamylnaphthylamide (i.) and y-glutamylanilide (14). The aromatic compounds set free during transpeptidation were diazotized and coupled immediately with a chromophore to produce an azo dye. A marked simplification results from using y-glutamyl-p-nitroanilide as substrate.
Unlike the cleavage product p-nitroaniline, this substrate
does not absorb at 405 urn (15, 16) , so a direct kinetic determination is possible.
In this paper a kinetic method is described using y-glutamyl-p-nitroanilide, and the optimal reaction conditions are established. Furthermore, the reliability of the method is tested and the normal range ascertained, in milliunits per milliliter at 25#{176}, for human serum. 
Materials and Method
where:
(molar absorptivity of p-nitroaniiine at 405 nm) = 9900 M' cm.#{176} TV (total volume) = 1.1 ml. SV (sample volume) = 01 ml. The activity was calculated between 0 and 70#{176} for every degree (Table  1) .
Direct reading:
Experimental Results pH
The dependence of 7-GT activity upon pH was tested for eight serums (15-260 mU./ml.) in Tris-HC1 or ammediol-HC1 buffer in the pH range 7.3-8.6 or 7.8-9. 5 (Fig. 3) showed good agreement for 3 serums with varying activities. As a result, the Michaelis constant of 7-GT in human serum for y-glutamyl-p-nitroanilide is given by K,,, = 0.96 mM.
Clycylglycine Concentration
The dependence of the y-OT activity upon the concentration of glycylglycine as acceptor for the liberated glutamyl residue is illustrated in Fig. 4 Even in 24 serums with very high activity (147-982 mIT./ml.), the reaction rate was not raised by addition of NgCl0. Likewise, premcuhation at 25#{176} with El)TA (10 mM) for 1 hr. had no effect on the activity. 
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Fig. 4 (bottom).
Evaluation of
Enzyme Concentration
The relationship between enzyme concentration (i.e., amount of serum) and enzyme activity remained linear within the range of 0-134.0 mU./mi. (Fig. 6 ). 
Incubation Time
The course of the reaction was recorded continuously for serum with an activity of 103 mTJ./ml. During the first 10 mm. the rate of reaction was completely linear, and after 20 mm. 90% of the initial activity was exhibited.
With a substrate concentration of 4.0 mM, this serum transformed, ni 10 mm., about 2.3% (0.1 moles) of substrate originally present (4.4 moles). 
Temperature
The activity rises with an increase ill the temperature of incubation up to 42-45#{176}; at higher temperatures it falls again, and above 60#{176} no activity can be found. Autolysis also is increased appreciably at higher temperatures (Fig. 7) . ' '50
TEMPERATURE (DEGREES)
Only in the range 11_250 does a linear relationship exist between the logarithms of the initial activities (log v,,) and the reciprocals of the absolute temperatures (1/T); beyond this we found a definite tendency downward (Fig. 8) 
Stability of Enzyme
Four serums with activities of 5.6, 11.3, 33.5, and 36.1 mTJ./ml., respectively, were stored at -20#{176}, 4#{176}, arid 20#{176}. The activities of these serums were determined daily for a week. During this time no significant loss in activity could be detected.
Hemolysis
The 7-GT activity of 12 serums was determined before and after mechanical hemolysis of the erythrocytes. After hemolysis the serums The results are summarized in Table 2 .
Normal Values
The As has been reported previously (3, 19) , the -y-GT activity in the serum of males is appreciably higher than that of females. To the present time, the activity in about 3800 serums has been determined with the method described here. In this group the method proved to be technically satisfactory and clinically very valuable. We shall report elsewhere upon our clinical findings.
